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(54) RANGE HNDER AND RANGE-HNDING METHOD USING IMAGING ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To contrive a control 
method for a general COD imaging element to realize an 
operation substantially equivalent to synchronous 
integration, and to realize inexpensive light wave range- 
finding, which requires an imaging element of specified 
structure in the prior art, using the general CCD imaging 
element. 

SOLUTION: This range finder is constituted to have an 
imaging element 4 arrayed one-dimensionally or two- 
dimensionally with a plurality of photo-sensitive parts on 
a semiconductor substrate, and having structure capable 
of controlling sensitivity in each of the photo-sensitive 
parts by impressing a voltage to the semiconductor 
substrate, and to have a sensitivity control part 5 
synchronized with a modulation signal for intensity- 
modulated light to impress the voltage for modulating 
the sensitivity of the each photo-sensitive part to the 
semiconductor substrate of the imaging element 4. The 
sensitivity of the each photo-sensitive part is able to 
get variable synchronized with the intensity-modulated irradiation light, and the light wave 
range-finding is realized thereby. 
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m«20ic^-A-7D-r-ttTb*?cVCJ;'J> 7* K^'<;^-KPD0^St°r^ 
Y b -Z i) 1 . t ^tJX . 7at~y>f^-h-pD0iS)St'(&TTtt;feUV5=ICf3:. LOD« 
S 2 1 C a I) + t tPAOf ^CVCJ;';. 7»hr^;J-KPD0n+S2 3Vnl!^R 
JS2O0S0P+J124' 0«ffiBStTtrT7* K-r>r2f-KPD0f!a*?5tnS!« 
«20lC3St^-rj:"?ICUTUl. 7a f-y^^-FPD"i;Slilc32ICCD0^ICtP+S 

24' 0 mffiiSMz^^ft f ? }0f , «g 1 0eiiicjgmffioLcms0 + mff ttpfliu Tffif < c 
P+Jf24' 0«in:»«tTirT7» K^^-f^r-K PDtcfg^b*.«i^ts®te 
aieffioL0Tn:*(y) ? c 2 . l o D 2 i ic a ii + «sz^^p;ti] r ti t u i «6 40 

ICtt, 73h5^'f^-KPD-?5SiU;fe^?^r3:SmtejllCCDlC€.'>Ut3:JilllI2^, ilT 
nl«fi£2O0^C»THtl2C^C^J?07, 7ahr^;*-KPD0MS (3tm$« 
ja»^) ttHHtelCfiTtl. C03tW^BI5HI8li]t(5lfflffi«'*K±»S (l^^^aiffiffl) >Jt 
tfe. LODmffi2l0 6PiDmSt'&T^tt-73t«^0)l«t^d;)?"i:. 7»Kr^ 
^-KPD-?fg4b;tm^^(*Slli£3SCCDlc3g)?R<m4tT. siitei£mffi0Tr:sa 
^rtl^C-illCS^. C0at«^SieS8ISt(filfflll«'fflS («*{!*§) YtZ. 
[ 0 0 3 5 3 

LODSIT-CCDn:c(;I3tm^0S«. 01^. a^/lib0€-«B^0lb<^t01 SC/Tv 
Ua)i9Bt3.3tm^0S««^-?tt. LOD^ffi2l0 6PiomEt3:-I&<. 7 t I- ^ 

^^-K PD0KlCffJSi7tl.TU2 SlliciS«ffiOL C + * B U «S V 1 t # T . 0 1 5 50 
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(ol) lcmt«fe7IC. SliteK«ffiT<?) n S 2 5 <?)7Kt > =y T t Tir 3 "ii V t IC. nS 

1 (c)<i)«a7'fyfS»feaDTl)?C^ICffl^tI.C<9«^« n+S237f84U 

[ 0 0 8 6 3 

*m^O)gg«ffliST^f3:,nS!«M2 0ie««67*i;feLOD«ffi2 1ICBil)+«ffVSt^ 
inU. nl!m«2O0*7^>5/t^tTiT7. tp in « J± V S «f + S. U »^ . ®^ «il 
) icmt<fc7ic, nS!«« 2 0 >5 n +1 2 8 <?) Hi IC P BE 1 4t P + S 2 4 ' C J;?mffiPi 
S«r«n. n +S 2 3 -?fli U ^atm^©^ < n 2 0 ^ . C <?) ^ ? . 

smcismffioLictt, atm^oSftJJBffl V v i t ep^n u * * ic u t < . c 

ftKSI (c)0mftX^v^S#l?SU*.$*-fiP)IC-i:lCffl^ri. aii«32«*iT^ 

nS25<?)a'vx>v-r;i'J;UtnS««20<9^T>=yir;i.Ci):5#^<«l*7icLOD 

«ffi2 1 ©tPJlomffVS tISStI n + S 2 3^fgiU^-3tm^l3:a^^>5/J'^^©J 

AbTL0D«ffi2 1 -Mjsnira?. tfe, ^m^^sajafa-f icsii^^iiffiT<?)nS 

2 5 lcSS^ti;i5.*«^tt> n +S 2 3 Q)«fl[»e#3^^*-4^« L 0 D 2 1 (nUm 

«2o) mrcmmt ill -o ^^^^^ ' 

t 0 0 3 7 3 

*«^<9BaJfflfa (01 5 (ou) ) (El 5 (t) ) 

S}fflP<3?j:^St. <9J%t3r02 (t) itftQitaifiLffl (|l)«a*«S)7©3f* 

«c* V ICS ^ ti 3 . c 0«ai flit & ^ ait. 

ftfe*«^(5life^^iliL.}8^7tt. SI 5 Cc) lcmrJ:7IC, ^^f^^^SS* 
jf25>;74H^>f2r-KPD<?)n+Jg23V<4>^CP+S24' CJ:imfl[l*lgtfgi 
^ttl SBSSiMWffia-QmffV 1 ti&<l5*U . teiM^ffV l ~ V 4 C 4 ffl © <S 

[ 0 0 3 9 3 

t)^';«visrcvn:«k';. ii4<?)Aiic«^t?«iiiifli^^*B*fei-*'^*i'^ - 

MMtgtJfiii-r>:. -^^13:1212 (oL) « 7^^:ttl22 (e) i^iiUlLffltl 80 

^, s-isi© ra«a *<?>sisit* b ic r ? c V IS o T * 7 1 « n • 

[ 0 0 4 0 ] . » X ^ 

h- P D t r#B!?t 1 n + «« 2 3 t P 1*« 2 2 <9S < *-?r#REr ? c^Jt^"???^-?- 3fi 

<!)■» 7 « h r ^ :?r- h- p D ©sjtia^t^sfe 1 iiD¥»fM'>t i x jfet^<r> ? . 

*>=^ IT-CCD-?!*. 7 * K ^ ^- K P D IC»«U TSilteJgCC D t s^it 7 
»f<pi^?0-?. 7arKr^:<f-h-PDO)?5*Il«ttS'JI'tt-^^. ^e?. 7»hr 

^ - H P D^® t«9ClsitH»^tJ%;fettTS*lifttK< b*;FT-CCDIC^U-7);i: 

ic aJi Hfl -r ^ . 

[ 0 0 4 1 ] 

El 6ttltl!^-A-7D-KU-<> (VOD) mffit*-r77l/-Z. - h J 7. 7 y U 
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CCD (FT-CCD)©«BEtmUTl)3. nSS«8 0<{)*lln:tt. 7 ^ Z 0 LW. 

ttj;v«3aES^-A-7D-Ku^> (voD) mtts itr«ssty>rrs«icii» 

^lAt 1 J:y CWf^t ti-Z I) 1 . V 0 D «ai 3 1 ICtt*Jfli«SV S t^^Pflir *IT I) ? . n 
§S«3 0®*ill©VODmffi3 1-?Ht4l*.iJ*IC«:PS«S3 Zt^ff^STrilTUl. 
CO)PS««3 2irtt. ffiii:*^c?>aii:^(?llCfiUnl!«S3 5Z^3f^prr*l7U?. 01 6 

t S 1 7 t . 

[ 0 0 4 2 ] 

nS«ffi35«i)^IIICtt. SiOe J;';«II8»?llii36t/VUT. nl!f&a35<?>fi 

UD>i7'-Kett(X. fc. cB:nl!««3 5<?)fi¥^|q]>:(3:Sll^l5]IC<fC/2J:?ICftJPS' 
tXllfi')^ 2, mQtr - hWXkcx.. b. c -? - ^ <4> B * t msX" U T I) ? . SI 6-?l*(!R^ 

fe<HSl<i>ll««^«Br-?-il.? t<?)-?*3. 
[ 0 0 4 3 ] 

at =y U □> - K Office, fc. c3yj;&'8l02 J; 'J ? *e « 3 ffi 3 6 * f s n r 
nSm«3 5lCI3:3t^^tiff!*-r?. fe«U. 01 6<4)««a5i-J«.?hci)fiP«'l*®^ 
m-g-9.t)tl-7 ^ ') . SS8P^3X1^<£itBPCI3:*«^l3c5Sa U 5i U . S « SP I* S H W S 

't=ica«a5<z)^^«i5t-stTiftjSiEjii^ti. ssfiPicssi-ti;fe-ii-§-mi?t»:i5iQS 
jor4v?mff«i~03tta«ap«?)ir-hmactpiQftLi«ffvi~v6>:i**itr4i, 

ffllll^. K7>X77l!CCDtfflU3»^Cit-t.T(Hl«Ba:8'<PSS 

^i§ts<mc>:flfW«>;??i. C0 vi'-ve06ffl©tej£«atfflUT« 

1 ~<* 303*8Ci)«£J3imStfflUT-li^«^^t«£jllRl«"j;UTl)l. (S«aP?ir<t6fBS 

SPQ^^r- K mffitt . 7X¥:;5lfillc2^^;emffilclBll;lESmEV 1 ~v 6 . «i~«3#6p 

JD r *ll 7 CEm U *5 t U T»J86^ *L-7 U 7 . ) 7X¥«eiMaJB:±^ U ;t?X¥iK 

jSCCDV(51bt<i)-?3b7©-?< i¥iE5555iB«tt«Kri»f, CC-?^VH1. VH2©2 

[ 0 0 4 4 ] 

0 1 8 I* El 7 <?) 5R«C)B ^ T «^ <?> X > ;/ -r ^l' t /Tn t T U 7 . ^^^tffeif^nS! 
m«;3 5>;nS!S«3CCi)^i::tt. El8ci)5SiiiS-?/3-rj;?IC> PSimsSSZlU^ISffl: 
»S»f#4t3». nl!S«30icSiS^4v;feVOD «ffi 3 1 icBiU + mst^PiDtZ >; 
. C<2)mtt»Mtffi-rc ^}df-?$=. n !!«« 3 5 2^ H n SSa 3 0 lC^S^m?5 (*m^) 

[ 0 0 4 5 ] 

*m^<i)BS«^-?l3:. VOD 3 1 ©ePAD^EVSR-feK UTair?=, nl!««3 5 Y 
n ltl« 3 0 IC. P S!«« 8 2 IC J: ? ? J: T C U T < . t - 0 

i9(>f)0J;7C. iil*iuo?=3«:o)^r-h«ffia.. fc. ctfiErau^^^^OT'-K 

<?)«^tEl 9 (A) IC/Tv-r. 01 9 (A) 1*01 9 (^) ii)*l)-;Siil®C^l)T©« 
^<9^vT>v-r;utmb;fee<i)-f^^. 01 9 ( = ) I3c0i^9 (□) 0:t:uflRllic 

-:) II T 0 <5 at X > y -f -(l- t S-ir- K *l£a.. i . c -> U T 3^ U T I) 2 . 
[ 0 0 4 6 ] 

3t«^©0lii«B^"?«. VOD 3 1irB,l) + mfftePfl]U, Ell 9 Cz) C/Tvt^? 
IT, nS!ma3 5 -iinSStSS 0ci)^®PS!««3 2c^7mffl:l5eii<^>iiirt?R®t^'iS 
!iaicmrj;7ICTir?. cci)-i;?, VOD^ffiSllcePiDt^mStt. nS!*S8 0<Z)7l? 
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[ 0 0 4 7 3 ■ ^ _ ^ 

SIC z . 

[ 0 0 4 8 ] 

-? ?= 3 . 

[ 0 0 4 9 ] 

t^ro. 3 «c<?)!r- K ^ffiiTER "4 r « 5«!:, 7 tt: "i: t) r> <?> ir - h mffi? i B* t 

[ 0 0 5 0 ] 

^-A-7n-Ki/>f> (LOD) «ffit*-r3FT-ccDiuoi)T»;icSieH-ri. 

[ 0 0 5 1 ] 
(flli6<5Jf0«4) 

E20tt«l!<f-A-7n-f--U'f> (L0D)«ffit^-r?7l/-/*- h7>X77S 
CCD (FT-CCD) <?)«srtvTvLTl)I. E20«i)5fil|-?H**l:fe8P:S-ttlB«*<i> 

7 , ^ ^ _ ^ P D t«sru Tjy; . ^ <?)iBri!i«ifet e 2 i lu^^ t . Pi!S«42©* 

ElUtt. 7«hr'f^-KV^7nl!««45tS5< ff^fiE-? ?=3J;?IC. I.^ ^ ^ ^ ^ II 
B!?5lCd;UPl!mM42' »fr^5)?rtlTll3. 7»h^^^-K-i;^i?nS«ffi45t^ 

-h->;«3nl!m«45lC»«bTP+««44;»fJf0B!?r*lT35r'J . C<?)P+««44IC 
«iS:*-A-7D-HU^>"i:«3nSm«40t^fi?^?-tLTl)l. 7j hr-f^-h'Y 
5i?nl!«ffi4 5 V^ISI^-A-70-h- U'f>>:«3nS!f&«4 01*. BI«UTS«<D 
aiiteJt:?5lPllC« <M2/T3V'J . S-nl!««4 0l*7;U^Zt'^.*ffi<feV ?Sl«6iS!^-A 
-7D-KU^> (L0D)«ffi4 1CSa7*lTU3. LOD«IS4 1Cf3:»Uai«ffV 

[ 0 0 5 2 ] 



(15) JP 2004 45304 A 2004.2.12 

TtlTar';. 3il0-^-f-SffioL. t. c-?-o0ll*t«^H^tTl)I.E2O-?ttl?R^ 
[ 0 0 5 8 ] 

'J y 'J 3 yr - h m^&a. . b . c ^ s l 0 z ji ^ i mmnm ^ q ta^t m&t 

2tt)-f, nS«JS4 5Ctt3t«^*lffgS-r?. *.;eu. E2 0Qa«apJ-H5K?)ai«^ttji3fe 
S^Hi^tVT 35r , S«8P^7X¥«KiJI8PlC«:3tm^l*fE* U « I) . B « » I* S H Hi tt Jffl ffl 10 

inra^sa* i ~0 & ttm^Stm^^- b m&tc ^mrti j wky i ~v6 -j^tt^-BirtL 
Iff') . safin»»5?x¥«cJsia5t^UTB«'is-§-tajfaiUTi)3j«'t'ir»i)-7eii«ap 

ff ©s^r- K mffira: . 3X1^ :^ IS) icii A«mffiiuiBi u teiums V 1 ~ V 6 . 0i~03i^^p eg 

iMCC D V I51 U 6 3 < B¥aB« aJt BflR^Bft t I 2^ . CC^tVHI. V H 2 <?) 2 

[ 0 0 5 4 3 

02 213:0 2 1<?)®aiC}BoT«^©3fx>;/-f^UtmUTU3. *«^t^fE*rinS! 
«tt4 5 >;C*IICP + ^«44t/^U-7BJ«-r7 nS!««4 0<?)^ICI3:. E2 2<i)«K®-f 
mtJ:JC. P +1^M4 im^mMtrU^tJ . n 4 O icJf «e r a;^ l o 

D«tt4 1 icau ttP2D-ri V . C©«ffi»lltftrc nS!««45# 

^ns^s«^4ot3l8-^LOD«^i4 1c^s^*^^ (at*^) t»T3cvi^-f?=3. 

[ 0 0 5 5 ] 30 

3tm^<?)SffiWS-?». L O D mffi4 1 <9 epioms V s tt-fe < U T ^ r . nl!««45'iJ 

n SfRtti 4 0 <?> S C . P + 4 4 ic J; I «flt»S*#4 r ? J: 7 C U T 3y < . 0 

23 (-f) <i) J:J fC . 1iS«ICo?=3tt«!>^7--h^ffi0L. t. ctfi^^U. ^^©^r-f- 

-hm&(x. c T -?fg^ U ;fe.at e ^r- h ma t T £9 3? X > 5/ -r ;u ?f p ICS a r ? . C 
<?)«^tB23 (A) ICffv-r. E23 (A) l*H28 ('f) <?)*l)-^a»IC-3l)T<?)m 
^<?)<Kx>;/ + >il.tmU;fet<i)-??)3. 1123 (Z)f3:EI2 3 (□)<i)3:i)1iR)SlC 

U T <9 <9 7lv T > 2/ -r yi- 1 =&^r- h mffioL. t . c lU l) T 3^ U T U 3 . 
[ 0 0 5 6 ] 

%mj^ 0 . L0D«ffi4.iicSiu + «EtepiDu^ 023 (z) c/tv-tj;? 40 

C. nS!^«4 5VnS!««;4 0<9^©P+««44(UJ;3«fl[»«<5»aTtTiri. U 
<?)>;$^. L0Dmffi4llC^PiDt3mSVStt. nl!«J!S40<?)7Kx>Vr;U»fy-l'« 
*5fcT<?)nS1i»45<?>7l?T>V-r;i'J:Vta<, mo^r-h«lia.. oT<?)nSti«4 
5 0 y- y V ^ )l J: ') t < ^ 1 J: J k: i&.'S. t J c -ir-f-mffioL. t. cicepto^ai^ 

J; £ a II + me epiO T I) 2 ci) ■? > i^«iJQ)^r- f- ^ffio.. c Q T -? B: P + 4 4 
iCJ;3*flt»Mtt^±lcS?-*i7«^. •f!*i<?>!r-h*ffii<?)T7ttP+1il«44lC«feim 

fg* U ttSli 41 « II U . JfflS IC 3» II T 't'*<?)^r- h © T IC 50 
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20 



ffl*t«S)rt?*^« E25tt6«<9^r-hmffi-?1il«t«R)?ri»6^^'^. tcL^ 

ir5Llu^-6^^^r-.*«.lB*t«,.tI«J.C.U.,^^«^^^m^ 
K*i^lna*rt7*>7-- h«ffiTti)«^«?)/Kx>5/^^l't 3))JX«ltC7rvrV, 027 (a. 
f^T)''ri'r^^. l?^V1~V6«:E2 0C*b^.Slite3M«SC^l&UT^y 

0^) ^m?6BflJfflBlM*^ V2. V6c.«Et^P«lt*l^.^-H«ffiT2*«^JV3^ 

%,,m7tll-i-^^T^%m^i*mn7tii. 027 (t) ^f^^^^J^'f,^ so 
I veSmstvi >:[Biss*-7^i&<r7u^-?- v 4 0 me t ^p^d r h ma so 

1 V3 V4. V5^«SttPin;r*l3ir- h«a^«lltJI*il4 7 7aoTl.I. 

I T - C C D 0 5!: <f> ^ ^ ^ ^ ^^"^ ^ ^ *J ''^ * * • 
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[ 0 0 6 £ ] 

a««i c!>%mro j^iitx, ^mf£:mt n^^^ntcm^sb -z m^wc>mmt ^<!> 

m^Rim o>ftB^C Jiiits: ^ ^S$sH^n;fe.8lli*lClBl«SUT^3tfiP<9SSt°J3e'i;b;i£.<4) 

>mttt*-r?^>5-7'r> • h ^ y X 7 mcc B ^muk^t muT i^mn-s- Ym\3 

J: •? t U ^0-?. St 5*«a««^ t ffl uriC5tflliC*»a)St flS"? ?= 10 

2 . 

[ 0 0 6 3 ] 

ymm-i J CCD ««« ^ tfflDTiBuaa^-^rabjcT^ftrftiiJssr^vu*.© 
'r>-5'-7'f> • t-7>x77SccDtffli)3di^icjt-?.TiBi«a«-<?>«ai«fflt«< 

[ 0 0 6 4 ] 

teicasif-tti«flti»st?RBS-r2<fe7ici,^<?)-f, ipI)ib«*<2)d> Ktac«-?r 

a5KiR90feBHicj:nw, B % 3 tf^ ^ m ^ o> ^ ^ t ^ ^)$.-7' M m'T' ^ jm 

m^&ni' ^mnw^ o>m^wnc>^v^-i s^myis.-T' mm t J ^i^<;>ms. 7. ^ y?vuTr^ so 
[ @ n 9 fa « « 61 q» ] 

C02]*feaB©li®«^ICJ;7IPl««i9'<?)^'^§>7t>Tvt»^^SIiWE-?<P)7. 
[03] «t«<i)3ffcifi«J?§ICffl I) 7 3ti|Pm<?)fll»«0?E-?S) ? . 
[04] «t3R<i)3tifiU!§0/gSsfe^E-?$)I. 

[05] «t«©3tM)WgiCfflllI <t) yTv r 5aJfllE!?0-f iP) 3 . 

[06] «t*c?)3tiS«]KCffll)2tfHi«^Q#o)--l5iJt/Tvtl!a3«0?0?^2. 40 

[07] *5eBH©|tB|(<)?R«i 0lHi?||^ci)^^$«flCt/Tv-rTB0-?*)l- 

[08] ^%moi)^mo>mt^ ^ c^WLmm^Qwrnm^-imta^i^m-d-s^z , 
[0 9] ^9eqi(9mi69ff^isi <?> A^m "5- <^ ^Bm^ t m t JSf m si-^ 9> 1 . 

[01 0] 2|s;%?H0fl:E«<5'?K«1«i)Ja««^<?)«^«i>:di:x>Vr;Ut/Tvr3iaa0-?^3. 

[0 1 1] ^%mo>nmo>mi& ^ QSimm^ Q&r^sLmm-d'S) 2 . 

[01 2] *5eaH<?)lllll<i)J^1K 2 <4)«[«*^<?)^ff«Srtrvr TllD0-?iP) 2 . 

[01 3] ^ftB^ci>nmc!>rfW. z (<>^^m^ Gpwwm^t m~tm^m-^h 1 , 

[01 4] ^%eBti)IIJS<i)f?«2ci)li««^<i)m^ci)7Kx>5/ryi/tmr§i680-?ft2. 
[0 1 5] ^%eBci>IIB6Qff^«2£i)*i«*^<i)»^^ii?B0-?^3. 

[01 6] 2^96aH<?>tlJg<i)ff^«80«««^<?)±#«S)?t/Tvri^lffl0-?iP)3. 50 
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1 T ] ^n^<omi6<(>Wfi& 

1 8] :$i%^<onnQWf1& 



9 ] :^%m<(>nM<<>rfi& 
1 ] * Q fife <?> B « 

3 ] * <?) 11166 «9 P « 

6 3 6 ^ 1st 

/Tv r §1 w El -? 5) ? . 

27] 6m<i>tr- h «St 



3 (?)«««^<9 5 8P«5Kt TTv 

4<?)««*^<?>5ai«P!Ct;rv 

4 ^<?)ttrF§iBaE-? 

ffl U F T - C C D <?> » ff t 
« U ;fe F T - C C D <9 ft t 
«l)*.FT-CCD<?)iS*a5 



J) 7 « 

r T IB E"? ^ ^ • 

t ^ ^ E <P» "2 • 

^ 1 . 

/TV r ^ ^ E "? J) 1 . 
m r sst E "? 5) ^ • 



UfeFT-CCD<?)»i^t8»:x*lcrv-rSi*Efi^^ 



2 83 F I T - CCD Ci)±»«»)ft/Tv t ¥1811 
1 

3 SHi*^^ 
4 

5 IS IS il>J fl> fiP 

6 lEiBia^ 

7 ai ffl ffl s5 ^ fiP 

8 ais^ftSJ 



[@ 1 ] 



(«) 





<b) 



(c) 



Z2 




— T 




(19) 



JP 2004 45804 A 2004. 2. 12 



[@ 3 ] 





[mil 



vs. 



b o 



m 5 ] 



S2 
"S3 



[ Bl 6 ] 



[@ 8 ] 




a b C rt 



Si02 



(20) 



JP 2004 4530+ A 2004.2. 



[010] 



p-well 





© 4 p-weli 



P+ 



(VOD) 



[B 1 2 ] 



20 Vb 



\ 



5 



1_ 




[ @ 1 S ] 




[015] 



(b) > 



(snccD) 



p p+ 
\^^^^ 

(PD) 



CLOD) 




(o) 



A (LOD) <B«COD) 



[014] 




n-8ub 



[@ 1 6 ] 

PO 35 



31 32 




(21) 

[@ 1 7 ] 



JP 2004 45304 A 2004. 2. 12 




[018] 



Tin 




[0 z 0 ] 




PD 

\ 



i 



^1 45 ) 





C22) 

[B Z 3 1 



JP 2004 +5804 A 2004. Z. 



if- 1 " 




r i ^ 1 









,16 



n-well 



p-epi 



40 

-42' 
42 



P+ n 

(LOD) 



it 
4 

4 





2341 2341234 



341 234123* 




(23) 



JP 2004 45304 A 2004. 2. 12 



[@ 2 8 ] 



D E 





PD 






PD 






PD 






PD 




















(24) 



JP 2004 45304 A 2004. 2. 12 



7Dy h'K-y<0^^ 



(72)5gW^ «^ 

F^-M#*)2F112AD01 BA09 CA08 DA28 EA03 FA19 FA2? FA45 

4M118AB08 BA12 BA13 CA04 DBOe DB08 DBG? DB20 FA13 FAU 
FA24 

5C024 CY17 GX08 GY03 GY04 GY05 (SOS (206 

5J084 AA05 AD02 BA36 BA40 DA01 EA01 



